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[57] ABSTRACT

A toilet such as used with a recreational vehicle, camper or
motor home or the like includes a holding tank located
beneath the toilet for holding waste. A mechanical seal
associated with the toilet prevents gases from the holding
tank from entering the room where the toilet 1s located. The
mechanical seal which must be opened periodically when
the toilet is used activates a fan in the sanmitary system
ventilation piping to thereby cause air to flow from the room
into the toilet and through the holding tank and ventilation
system to the outside atmosphere. A strainer or screen which
may be located either between the toilet opening and the
vent opening in the tank or further upstream of the ventila-
tion fan prevents solids from being drawn into the vent
piping and operating mechanism, respectwely A mist
extractor chamber upstream of the fan in the vent piping
removes vapors from the flow of gases. Also to clean the
vent pipe a cleanout and purge fitting is installed there. The
ventilation system is provided with a vacuum relief to keep
negative pressure to a minimum and a mechanical device to
produce an audible warning when the relief valve opens. An
alternative to relief/mechanical audible warning could be a
vacuum switch that senses an abnormally low pressure in the
vent piping and would energize a warning light/horn and/or
shut down the fan. Likewise, a level switch could shut down
the fan during a high level and/or energize a high level
warning light or horn. A holding tank level indicator 1s used
for dependable gauging of the tank level.

13 Claims, 1 Drawing Sheet
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1
TOILET VENTILATION SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuation-in-part of prior U.S.
application Ser. No. 658,955, filed Feb. 22, 1991 now
abandoned.

BACKGROUND OF THE INVENTION

The present invention is directed at preventing sanitary
system gases of RV’s (recreational vehicles), trailer homes
and the like from passing through the toilet’s waste-passage
and into the room where the toilet is located. It 1s also
intended to adapt powered ventilation to such samtary
systems so as to prevent incurred problems due to this
addition.

Typically there are two types of toilets in regards to their
method of preventing sanitary system gases from passing
through them and into the room where they are used. They
are the water-trap-toilet and the mechanical-seal-toilet. The
water-trap-toilet is generally used in permanent structures
while the mechanical-seal-toilet is generally used in con-
veyances such as RV’s. Water-trap-toilets provide a continu-
ous positive seal between the toilet room and the sanitary
system by trapping flushing water in its waste passage.
Mechanical-seal-toilets provide a seal between the toilet
room and the sanitary system with a valve located in its
waste passage. When the valve is open, however, this seal is
broken and communication between the room and sanitary
system can occur.

Conventional sanitary systems typically used in recre-
ational vehicles, trailer homes and the like consist of a
holding tank located beneath the floor of the facility and a
mechanical seal type toilet fixture. From time to time, to
prevent over-filling, the holding tank contents are emptied
through the tank drain piping and disposed of. Tank level is
gauged by viewing it through the toilet waste passage. A
vent line off the tank provides an inlet so that the contents
are displaced by outside air during tank draining. Gases in
the holding tank are prevented from entering the room
within which the toilet is located by the toilet outlet valve
located in the toilet’s waste passage. However, when the
valve is opened to empty the toilet’s bowl, these objection-
able gases can pass through this passage and into the
facilities room.

It is proposed to add to such a system’s vent piping a fan
for the purpose of venting the toilet when its waste outlet
valve is open. This would prevent tank gases from entering
the facilities room during that time. The tank used 1n a
conventional sanitary system is box shaped and located
below the floor of the facilities enclosure to conserve space.
The tank’s toilet and vent openings are located on the tanks
top side. This configuration presents a problem as the
location of the vent opening is lower than the toilet outlet
valve. This allows the tank to be filled to the top. When tanks
are full or contents are in close proximity to the suction at
the tank vent opening they can be sucked into the vent
pip1ing.

U.S. Pat. No. 3,571,822 to Shaw describes 4 mobile type
sanitary system that ventilates an unconventional mechani-
cal seal type toilet. Here ventilation occurs during use and
during the flushing operation. Shaw does not describe his
toilet’s adaptability to a conventional system used in RV’s,
trailer homes and the like. He does suggest that the tank
could be separate from the toilet but he does not show how
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it would be constructed or piped to a conventional system.
The preferred embodiment shows the toilet and tank as one
unit. In this configuration there is no problem as to the
contents getting near enough to be sucked into the tank’s
vent opening as the tank vent opening is above the toilet
outlet valve. This would be a problem with a conventional
system as explained in the previous paragraph. A problem
Shaw does not consider. It should be apparent to those
skilled in the art that Shaw’s invention would not be
workable or dependable in a conventional sanitary system or
system that allows toilet discharge or tank contents to get in
close proximity to the systems vent take off. It 1s also
unlikely the preferred embodiment of Shaw’s invention
would be used in a modemn RV or house trailer as the
utilization of space is a primary consideration in their
design.

Shaw’s invention would be complex and expensive to
adapt to existing built or newly manufactured conventional
type sanitary facilities. It would be expensive because adapt-
ing to an existing system would require the replacement of
the conventional toilet with one capable of operating like
Shaw’s proposed system. Assuming his toilet were adapted
to a conventional system and affixed to the standard con-
nection off the holding tank it is likely that additional piping
to the toilet would be necessary. This piping would be for the
venting path to remove user generated gases during toilet
use. The cost of the electrical controls is another factor. Its
operation is complex. There are two switches to energize the
venting fan. One switch is operated by the toilet’s lid and the
other by the flushing mechanism. The switch operated by the
toilet’s lid also energizes a solenoid valve. This valve is
located in the venting path and allows ventilation of the bowl
during use and would be a component of his toilet. Special
considerations for the installation of the valve and switches
would be necessary to meet electrical safety, operating and
maintenance requirements. This venting path could also be
a place where odors or insects are generated given the
possibility of wastes or other material entering there.

In addition Shaw’s toilet is unconventional in that it
cannot have a toilet bowl cover due to its mode of operation.
This is also true of the toilet seat which normally is left in
the vertical position when not in use.

Ventilation of bowls of water-trap-toilets have been pro-
posed in U.S. Pat. Nos. 1,401,091, 3,571,824; 3,192,539,
and 3,938,201 and have found little or no use. Room
ventilating fans have proved satisfactory for removing facil-
ity-user generated gases.

The Anderson U.S. Pat. No. 4,894,872 is not designed to
prevent odors from passing through the toilet’s waste pas-
sage. It is a waterless system that uses a toilet that provides
no seal against odors. Ventilation through the toilet also 1s
not a consideration as its waste receptacle has several inlet
openings to the outside atmosphere. The toilet used in this
system is a straight through open type as used in latrines.
Preventing flow through the toilet in the direction of 1its
enclosure is not indicated in the patent. Air flow through the
toilet is not indicated in his patent. Ventilation of the waste
receptacle is primary to reducing odors while increasing
evaporation and decomposition of waste.

Harding’s U.S. Pat. No. 4,922,557 is a holding tank
ventilation system. It incorporates a solar powered fan that
when operating is intended to reduce odors by introducing
cooler air into the holding tank. This system uses a open
toilet with no sealing means. Even if ventilation were
continuous the inventor does not indicate ventilation as a
eans to prevent tank odors from passing through the toilet.
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Bussard’s U.S. Pat. No. 3,873,445 is not directed at
ventilation of a mechanical seal type toilet as he ufilizes a
water-trap type toilet in his invention. If a mechanical seal
toilet were used in his facility, proper ventilation would not
be possible as there 1s no negative pressure in the waste
receptacle.

Ellis’ U.S. Pat. No. 3,570,016 shows a portable toilet
system that uses an open toilet as found in latrines. Powered
ventilation of the toilet 1s not indicated in the patent. A room
ventilation fan 1s used only for the ventilation of the toilet’s
enclosure. It is possible that if the sealing lid of the toilet
were open that this fan could draw the gases of the system
into the toilet’s enclosure. In any event, communication
between the enclosure and system i1s possible when the
toilet’s sealing lid 1s open.

SUMMARY OF THE INVENTION

The present invention is directed at preventing sanitary
system gases of RV’s and the like from passing through the
system’s toilet and into the room where the toilet 1s located.
It is also intended to remedy all problems and deficiencies of
the prior art in these regards. This is possible with practically
no changes to the basic construction and make-up of such
conventional systems.

It is proposed to add a fan in the vent piping of such
systems and coordinate it to run when the toilet outlet valve
1s open. This action creates a negative pressure in the system
and effects the air within the toilet’s enclosure to flow into
the toilet’s waste passage. Single direction flow through the
toilet outlet valve prevents sanitary system gases from
entering the toilet’s enclosure. Fan selection and sizing
would insure proper flow rates during normal operation.

This invention is a development of the principle of
purging one gas with another and applying it to conventional
sanitary systems of RV’s and the like. It is referred to here
as “‘powered ventilation.” Conventional systems make no
considerations in their construction for the addition of
powered ventilation. Holding tanks of existing conventional
systems can be filled to capacity with no 1ll effects to the vent
niping. This condition though would make powered venti-
lation as proposed problematic as tank contents could be
sucked 1nto the vent piping.

The invention shows several ways to insure iis proper
operation. Solids are prevented from entering the vent
piping by installing a strainer between the tank’s vent and
toilet openings. Liquids and vapors are prevented from
passing through the vent piping and discharged outside by
installing a must extractor to remove liquids and vapors
flowing in that piping. Indication and pressure relief due to
a closed system upstream of the fan suction can be incor-
porated in several ways. A vacuum breaker valve with
integral pneumatic whistle would open when abnormally
low negative pressure 1s sensed in the vent piping. This
would reduce suction at the tank vent opening by opening a
path to atmosphere. Flow through this valve would also
create a warning sound. Likewise a vacuum switch could
electrically warn and shut down the fan during abnormally
low negative pressure 1n the vent piping. Abnormally low
negative pressure can occur when tank level restricts flow
between the toilet and vent openings in the tank. Other
examples are: if the vent piping becomes plugged or the
toilet’s outlet valve malfunctions. To warn of a high ievel in
the tank that threatens the operation of the ventilation system
a level switch could be installed on the tank to give warning
that the tank should be emptied.
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Other elements of the invention include a hose connection
and clean-out opening for flushing and mechanically clean-
ing the vent piping.

BRIEF DESCRIPTION OF THE DRAWING

For the purpose of illustrating the invention, there is
shown in the accompanying drawing one form which is
presently preferred: it being understood that the invention is
not intended to be limited to the precise arrangements and
instrumentalities shown.

FIG. 1 is a schematic representation shown partly in cross
section of a toilet ventilation system constructed in accor-
dance with the principles of the present invention;

FIG. 2 1s an enlarged cross section of the assembly located
above the roof of the enclosure and at the top of the vent
piping which contains the fan, and

FIG. 3 is a schematic drawing of the electrical circuit
employed in the facility shown in FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Retferring now to the drawing in detail wherein like
references numerals have been used throughout the figures
to designate like elements, there 1s shown 1n FIG. 1 a
schematic representation of the toilet ventilation system
constructed in accordance with the principles of the present
invention and designated generally as 10. The system 10
inciudes a conventional mechanical seal toilet 12 with
conventional seat 15 and lid 16. The toilet 12 is located
above floor 23 and a receptacle such as holding tank 16
below so that waste from the toilet can pass downwardly
through the passageway 18 and into the holding tank 16.

FIG. 1 shows a quantity of waste material 20 accumulated
in the holding tank 16. From time to time, the waste material
is drained or pumped out of the holding tank 16 through
drain piping 22.

The sanitary system 10 also includes a ventilating means
in the form of vent piping 29. Vent piping 29 provides a
conduit between the interior of the holding tank 16 and the
outside atmosphere.

In order to prevent gases contained in tank 16 from
passing up through passageway 18, bowl 14 and into toilet
enclosure 33, the toilet 12 1s provided with a valve 26. This
valve 26 is normally closed and holds the contents deposited
in the bowl 14 such as waste or toilet rinse water. However
when the valve 26 is opened to discharge the contents of the

bowl 14, communication is open between the interior of the
holding tank 16 and the enclosure 3S5.

The system thus far described under this heading and
shown only as elements: vent piping 29, tank 16, toilet 12
and drain piping 22 in FIG. 1 is generally representative of
a conventional sanitary system used in RV’s, trailer homes
and the like. The specific details of the construction thereof
and the details of operation are well known to those skilled
in the art. It 1s for this reason that the system 1s shown only
schematically.

Applicant’s improvements are directed at preventing nox-
ious gases and the like from within the holding tank 16 from
passing up through the toilet’s passage 18 and contaminating
the air in the facility enclosure 35 when valve 26 is open. To
this end, the vent piping 29 is provided with an electrically
operated evacuating fan 28. Fan 28 is operable to draw the
gaseous contents of the system upwardly from the holding
tank 16 through the vent piping 29 and to exhaust the same




3,575,019

5

out to the atmosphere. Fan 28 essentially reduces the air
pressure within the vent piping 29 and the holding tank 16
by drawing air upwardly as shown by the arrows within the
holding tank and vent piping. Of course, it should be
understood that the fan 28 is shown in symbol form and does
not indicate the type of fan.

Since there is no communication between the interior of
the tank 16 and the room when valve 26 is closed, there 18
normally no need to activate the fan 28 but there 18 com-

munication when the valve 26 is in an open position. The
system is, therefore, provided with a switch 32 that starts the
fan 28 upon the opening of valve 26 by the manual operation
of the toilet’s flush handle 34. The handle in FIG. 1 1s shown
indicating the valve 26 is in the full open position. Contacts
of switch 32 are normally open but are closed by the
operation of the normally closed spring return valve 26. This
can easily be accomplished as shown in FIG. 1 by a simple
linkage between the switch 32 and the handle 34. Similarly,
the switch 32 could be associated more directly with the
valve 26 through a linkage which specifically senses when
the valve 26 opens and closes rather than when the handle
34 is moved. In either case, the fan 28 will be activated only
when the valve 26 is opened otherwise the fan 28 will be off.

As should be readily apparent to those skilled in the art 1s
that when the toilet 12 is flushed opening valve 26 and
activating fan 28, a reduced pressure is created in the vent
piping 29 and in the holding tank 16. This causes fresh air
to flow from the toilet facility enclosure 35 and pass through
the toilet 12, holding tank 16 and then flow through the vent
stack 29 to be discharged to the outside atmosphere by fan
28. The volume of flow created by fan 28 into passage 18 is
such as to prevent any holding tank gases from moving
upwardly through the toilet 12. This flow of air and gases 1s
illustrated by the arrows in FiG. 1.

Again the primary consideration of this invention 1s to
prevent septic gases of conventional sanitary system used in
RV’s and the like from entering the toilet enclosure via the
toilet’s waste passage. To adapt power ventilation to such a
system for this purpose and make it functional 1t 1s necessary
to prevent tank contents in the form of solids and liquids
from entering into the vent piping. This can occur during
tank high levels or if contents are near the tank vent opening
during fan operations. This can cause a multitude of prob-
lems some of which are: plugging the vent piping, discharge
of tank contents to the outside and damage to the fan. It 1s
also necessary to address the problem of flow restriction due
to high tank levels or system malfunction.

It is also advantageous, especially where adapting power
ventilation to existing systems, to include clean-out and
flushing connections on the vent piping.

The holding tank 16 receives the discharges of toilet 12;
principally human waste, paper and toilet rinse water. The
invention prevents solids from entering the vent piping 29
through tank vent opening 44 by partitioning tank 16
between tank opening 44 and tank opening 42 with strainer
27. This allows only liquids to pass to the vent opening side
of tank 16. It may be acceptable to have only a strainer 33
located in the vent piping for this purpose in existing
constructed sanitary systems.

In the event vent piping 29 requires cleaning a clean-out
opening with a cover 36 and flushing connection 30 is
provided on the vent pipe 29.

During high tank levels the flow of gases thmugh the tank
16 during fan operation can entrain liquids. The invention
prevents these liquids from being discharged to the outside
atmosphere by installing a mist extractor 37 upstream of the
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6

fan 28 in the vent piping 29. An impingement type extractor
using a wire mesh element is shown in FIG. 2. A diverter
plate 38 is also added to help liquidgas separation.

Warning of vent 29 plugging, warning of flow restriction
due to high tank 16 levels and pressure relief is accom-
plished with a vacuum breaker valve 39 and pneumatic
whistle device 41 on the vent piping 29. The opening of
valve 39 allows outside air to flow through the warning
whistle 41 and into the vent system during abnormally low
pressure in the vent piping 29. This reduces suction at the
system vent take-off 44 and reduces the risk of fouling. A

vacuum switch 40 for fan shutdown and or low pressure
alarming is another alternative to the above.

Level switch 45 can operate a warning hom or light to
warn of high level in tank 16, which can cause excessive
flow restriction and liguid entrainment of the fiowing gases
through tank 16. Level switch 45 can also be wired to shut
down the fan when tank 16 level prevents the proper
operation of the system. During fan 28 shutdown gases can
pass through the toilet 12 and into the enclosure 35. Only by
draining the tank 16 to a lower level will switch 32 energize
the fan.

The present invention may be embodied in other specific
forms without departing from the spirit or essential attributes
thereof and accordingly reference should be made to the
appended claims rather than to the foregoing specification as
indicating the scope of the invention.

I claim:

1. In a conventional sanitary system in a recreational
vehicle including a conventional mechanical seal toilet
located within an enclosure and a hoiding tank located
below the floor of the enclosure and having the toilet, vent
piping and a tank drain connected to the holding tank, with
the vent piping extending upwardly to the exterior of the
enclosure, the improvement being the addition of a venting
means installed in the vent piping adjacent the top thereof
and energized to reduce pressure in the system when the
toilet seal is open to thereby prevent gases in the holding
tank from communicating with the facility enclosure via the
toilet, said toilet and vent piping being connected to said
holding tank through a toilet opening and vent opening,
respectively, and further including a strainer means between
said toilet opening and said vent opening to prevent solids
from getting near to said vent opening.

2. The invention as claimed in claim 1 further including
1eans for reducing the suction within said vent piping upon
the indication of a restriction to flow in the system.

3. The invention as claimed in claim 1 including a must
extraction means upstream of the venting means and adja-
cent the top of the vent piping to remove entrained liquids
to prevent them from entering said venting means or from
being discharged outside.

4. The invention as claimed in claim 1 including a strainer
means upstream of the venting means and adjacent the top
of the vent piping to prevent solids from the tank from
entering the venting means.

5. The invention as claimed in claim 1 1nc1ud1ng a
clean-out opening at the top of the vent piping to aliow for
the mechanical cleaning of the vent piping upstream of the
venting means. |

6. The invention as claimed in claim 1 including a flushing
connection upstream of the venting means and adjacent the
top of the vent piping.

7. The invention as claimed in claim 1 including a vacuu
relief means to reduce suction within the vent piping when
the tank vent opening or piping becomes restricted by tank
contents or other system malfunction.
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8. The invention as claimed in claim 7 including a
pneumatic whistle located between the vacuum relief means
and the vent piping to provide an audible warning of a
malfunction indicated by activation of the vacuum relief

means thereby causing air to flow through it and continue 5

through the whistle, vent piping and venting means.

9. The invention as claimed in claim 1 including a level
indicator means for gauging the hiquid level in the holding
tank

10. The invention as claimed in claim 1 further including 10

a liquid level switch to deactivate the venting means when
the liquid in said tank reaches a predetermined level, said
liquid level switch being located in said tank between said

vent opening and said strainer means.

3

11. The invention as claimed in claim 1 further including
a liquid level switch to activate an alarm when the liquid 1n
said tank reaches a predetermined level, said liqguid level
switch being located in said tank between said vent opening
and said strainer means.

12. The invention as claimed in claim 1 further including
clectrical switch means for energizing said venting means
when said toilet sealing means 1s open.

13. The invention as claimed in claim 1 {urther including
a vacuum switch on said vent piping to deactivate the
venting means upon the indication of a restriction to flow in
the system. |



	Front Page
	Drawings
	Specification
	Claims

